Objectives: The objectives of this study were to determine the association between patients' functional status at discharge from skilled nursing facility (SNF) care and 30-day potentially preventable hospital readmissions, and to examine common reasons for potentially preventable readmissions. Design: Retrospective cohort study. Setting: SNFs and acute care hospitals submitting claims to Medicare. Participants: National cohort of Medicare fee-for-service beneficiaries discharged from SNF care between July 15, 2013, and July 15, 2014 (n ¼ 693,808). Average age was 81.4 (SD 8.1) years, 67.1% were women, and 86.3% were non-Hispanic white. Measurements: Functional items from the Minimum Data Set 3.0 were categorized into self-care, mobility, and cognition domains. We used specifications for the SNF potentially preventable 30-day postdischarge readmission quality metric to identify potentially preventable readmissions. Results: The overall observed rate of 30-day potentially preventable readmissions following SNF discharge was 5.7% (n ¼ 39,318). All 3 functional domains were independently associated with potentially preventable readmissions in the multivariable models. Odds ratios for the most dependent category versus the least dependent category from multilevel models adjusted for patients' sociodemographic and clinical characteristics were as follows: mobility, 1.54 (95% confidence interval [CI] 1.49e1.59); self-care, 1.50 (95% CI 1.44e1.55); and cognition, 1.12 (95% CI 1.04e1.20). The 5 most common conditions were congestive heart failure (n ¼ 7654, 19.5%), septicemia (n ¼ 7412, 18.9%), urinary tract infection/kidney infection (n ¼ 4297, 10.9%), bacterial pneumonia (n ¼ 3663, 9.3%), and renal failure (n ¼ 3587, 9.1%). Across all 3 functional domains, septicemia was the most common condition among the most dependent patients and congestive heart failure among the least dependent. Conclusions: Patients with functional limitations at SNF discharge are at increased risk of hospital readmissions considered potentially preventable. Future research is needed to determine whether improving functional status reduces risk of potentially preventable readmissions among this vulnerable population.
Post-SNF potentially preventable readmissions are defined as readmissions "that should be avoidable with adequately planned, explained, and implemented post discharge instructions, including the establishment of appropriate follow-up ambulatory care." 2,p.25 The conditions considered potentially preventable represent (1) inadequate management of chronic conditions, (2) inadequate management of infections, or (3) inadequate management of other unplanned events. 2 Understanding the risk factors associated with potentially preventable readmissions is an important first step in preventing this undesirable outcome. This area of research is important, because beginning in 2018, SNF provider rates of potentially preventable readmissions occurring over the 30 days following discharge will be publicly reported as part of the SNF Quality Reporting Program. 7 Functional status is a patient characteristic likely associated with potentially preventable readmissions following SNF discharge 8 ;
however, this relationship has not been studied. Improving patients' functional independence is a primary goal of SNF care, and functional outcomes are indicative of quality of care in this setting. 3, 9 Subsequently, function is a component of the Minimum Data Set (MDS), the comprehensive patient assessments conducted at 5, 14, 30, 60, and 90 days during SNF stays and at discharge from the facility. 10 The standardized collection of data provides an opportunity for examining the association between patients' functional status at discharge and their risk for a potentially preventable readmission.
Investigating the relationship between discharge functional status and risk for potentially preventable readmissions following SNF care is logical for several reasons. First, functional status is associated with hospital readmissions in other settings. 8,11e13 Second, functional status is routinely assessed during SNF care. If a relationship is established between discharge functional status and 30-day potentially preventable readmissions, at-risk individuals can be identified without additional resource utilization. Finally, the goal of SNF care is to stabilize and improve patients' health following a hospitalization so they can successfully return home. Functional status may be a modifiable risk factor for potentially preventable readmissions following SNF discharge. Determining modifiable risk factors will inform targeted prevention efforts. The primary objective of our study was to determine the association between patients' functional status at discharge from SNF care and 30-day potentially preventable hospital readmissions. We hypothesized that lower functional status would be associated with greater readmission risk. To more accurately inform prevention efforts, we examined 3 distinct functional domains: self-care, mobility, and cognition. A secondary objective was to identify the most common conditions resulting in potentially preventable readmissions.
Methods

Data Sources
We used the following 100% national Center for Medicare and Medicaid Services (CMS) data files for 2013e2014: MDS version 3.0, Medicare Provider Analysis and Review (MedPAR), and Beneficiary Summary. MDS files were used to identify our cohort of interest and obtain information on patients' functional status at SNF discharge. MedPAR Part A files were used to verify SNF stays, identify potentially preventable readmissions, and extract information on patients' clinical characteristics. The Beneficiary Summary files were used to obtain information on patients' sociodemographic characteristics and to identify those with continuous Part A enrollment. The study was approved by the University of Texas Medical Branch institutional review board. A data use agreement was completed following CMS requirements.
Patient Population
The cohort selection is presented in Figure 1 . The final sample included 693,808 Medicare fee-for-service beneficiaries aged 66 years and older newly discharged from an SNF between July 15, 2013 and July 15, 2014. We did not include long-stay (>100 days) SNF residents. 14, 15 Additional exclusion criteria were based on the specifications included in the SNF Quality Reporting Program measure. 2 Furthermore, because patients' functional status at discharge was our predictor of interest, we excluded patients who were comatose at discharge and those with incomplete functional data at the MDS assessment closest to SNF discharge.
Outcome
We used the specifications for the new potentially preventable 30-day postdischarge readmission quality metric for SNFs to identify the outcome of interest. 2 The International Classification of Diseases, Ninth
Revision (ICD-9) codes for readmissions that occurred over the specified observation window (i.e., days 2 to 32 after SNF discharge) were compared with the list developed for the quality metric to determine whether the hospitalization was potentially preventable. 2 
Primary Predictors
The predictors of interest were patients' self-care, mobility, and cognitive status at SNF discharge. We used the MDS assessment occurring closest to discharge to extract information on patients' functional status. Self-care included eating, personal hygiene, bathing, dressing, and toilet use. Mobility included transfers, bed mobility, walking in the room, walking in the corridor, and locomotion on and off the unit. Patient performance on the items in the self-care and mobility domains are scored 0 (independent) to 4 (total dependence) if the activity occurred 3 or more times over the previous 7 days, otherwise items are scored as 7 (activity occurred only once or twice) or 8 (activity did not occur). 10 We recoded scores of 7 or 8 as "total dependence" (4 points). 15 The range of scores for the self-care domain was 0 to 20 and the range of scores for mobility was 0 to 24, with higher scores reflecting greater dependence. We created 4-level categorical variables for mobility and self-care scores based on quartiles of domain score distributions.
Cognitive status was operationally defined using the Cognitive Function Scale, 16 Complete functional data available in final SNF assessment N = 693,808 (98.6%) Fig. 1 . Flow chart presenting number of eligible cases remaining at each step as exclusion criteria are applied. Percentages are percent remaining from the previous step. IRF, inpatient rehabilitation facility; MDS, Resident Assessment Instrument Minimum Date Set 3.0; PPS, prospective payment system. *First discharge was selected if patient had more than 1 over the study period. yBased on assessment windows for the scheduled PPS MDS assessments. z"Index hospitalization" is an acute care stay over the 30 days before SNF admission. x"Study period" refers to the 6 months before the index hospitalization through the 32 days postdischarge for each SNF stay.
with severe impairment, whereas the lowest scores on the BIMS are more closely associated with moderate impairment. 16 Covariates Sociodemographic variables included age, sex, race/ethnicity, Medicare entitlement, and dual (Medicare/Medicaid) eligibility. Patients' clinical characteristics included the number of hospitalizations over the 1 year before the index hospitalization, comorbidities, and the following information regarding the index hospitalization: primary diagnosis (ICD-9 code), primary procedure (if applicable), length of stay (days), receipt of dialysis (yes/no), and intensive care or coronary care unit (ICU/CCU) utilization (days). We reviewed all diagnoses associated with hospitalizations over the 1 year before the SNF stay to identify comorbidities using the CMS hierarchical condition categories approach.
19,20
Data Analysis
We calculated 30-day potentially preventable readmission rates and corresponding 95% confidence intervals (95% CI) for the overall cohort and by patient characteristics. We used multilevel logistic regression models to examine the association between patients' discharge functional status and potentially preventable readmissions. All models were adjusted for patients' sociodemographic and clinical characteristics. We estimated separate models for each of the functional domains. We also estimated the independent effects for each of the functional domains while adjusting for the others, with the exception of models including both self-care and mobility due to multicollinearity between those variables (Spearman correlation coefficient ¼ 0.76, P < .0001). For patients who experienced a 30-day potentially preventable readmission, we extracted the primary condition (ICD-9 code) for the readmission and calculated frequencies of the potentially preventable conditions for the overall cohort and stratified by level of independence (e.g., score quartile) on self-care, mobility, and cognition at SNF discharge.
Results
Cohort Characteristics
We present cohort characteristics in Table 1 . The average age of the cohort was 81.4 (SD 8.1) years. Most were women (67.1%) and nonHispanic white (86.3%). The overall observed rate of 30-day potentially preventable readmissions following SNF discharge was 5.7% (n ¼ 39,318) ( Table 1) .
Potentially Preventable Readmissions
Across all 3 functional domains, greater dependence at discharge was associated with higher adjusted odds of a 30-day potentially preventable readmission (Table 2) . Odds ratios for the most dependent mobility category versus the least dependent category were 1.57 (95% CI 1.52e1.62) before adjusting for cognition and 1.54 (95% CI 1.49e1.59) after adjustment. Odds ratios for the most dependent selfcare category versus the least dependent category were 1.52 (95% CI 1.47e1.58) before adjusting for cognition, and 1.50 (95% CI 1.44e1.55) after adjustment. Adjusting for self-care reduced the strength of the association between cognition and potentially preventable readmissions. Odds ratios for those with severe cognitive impairment versus those with intact cognition were 1.33 (95% CI 1.24e1.42) before adjusting for self-care and 1.12 (95% CI 1.04e1.20) after adjustment. A similar effect was observed after adjustment for mobility, with odds Mobility and self-care domains created using items from the Resident Assessment Instrument Minimum Date Set 3.0. The range of scores for the mobility domain was 0 to 24 and the range of scores for self-care domain was 0 to 20, with higher scores reflecting greater dependence. ratios decreasing to 1.13 (95% CI 1.06e1.21) for severely impaired versus intact cognitive function. A complete listing of the odds ratios from the multilevel models is available in Appendix 1.
The 5 most common conditions (ICD-9 codes) resulting in 30-day potentially preventable readmissions following SNF discharge were congestive heart failure (n ¼ 7654, 19.5%), septicemia (n ¼ 7412, 18.9%), urinary tract infection/kidney infection (n ¼ 4297, 10.9%), bacterial pneumonia (n ¼ 3,663, 9.3%), and renal failure (n ¼ 3587, 9.1%). A complete listing of the condition categories, ICD-9 codes, and frequencies is available in Appendix 2. In Table 3 , we present the 5 most frequent conditions stratified by levels of independence on mobility, self-care, and cognition at SNF discharge. Across all 3 domains, septicemia was the most common condition among patients in the category representing the greatest dependence, and congestive heart failure in the category representing the greatest independence.
Discussion
Providers are incentivized to reduce rates of potentially preventable readmissions over the 30 days following SNF discharge, as these rates are a new measure included in the SNF Quality Reporting Program. 7 In our national cohort of Medicare beneficiaries, the 30-day potentially preventable readmission rate following SNF discharge was 5.7%, which is similar to the 6.2% rate reported by measure developers. 2 Understanding who is at risk (ie, patient characteristics) and what they are at risk for (ie, conditions) are important first steps in reducing readmission rates. Greater impairment in self-care, mobility, and cognitive domains at discharge were each associated with significantly higher odds for readmission. Dependence with mobility or self-care at SNF discharge was more strongly associated with potentially preventable 30-day readmissions than severe cognitive impairment. Adjusting for patients' cognitive status did not have an appreciable impact on the association between mobility and potentially preventable readmissions or on the association between self-care and potentially preventable readmissions. However, the association between cognition and potentially preventable readmissions weakened after adjustment for mobility or self-care. This implies that the increased odds for 30-day potentially preventable readmissions for patients with severe cognitive impairment may be due in part to greater limitations in self-care and mobility. Patients with cognitive impairments may be less consistent with their mobility and self-care activities, which increases their risk of a readmission for an avoidable condition. These findings also suggest that clinical interventions that improve self-care and mobility may be effective for reducing the risk of potentially preventable readmissions for SNF patients with severe cognitive impairment. A key component of reducing readmissions is understanding the potentially preventable conditions patients are experiencing. In our cohort, congestive heart failure and septicemia were the most common conditions. To better understand the association between patients' functional status and potentially preventable readmissions, we examined common conditions across levels of independence on the functional domains. Interestingly, across all 3 domains, the most common condition among patients in the category representing the greatest dependence was septicemia. Per measure developers, septicemia represents "inadequate management of infection" and is considered potentially preventable. 2 Perhaps patients with more severe functional limitations at SNF discharge would benefit from patient and caregiver training on infection prevention and recognizing early signs of infection. We also observed consistency across all 3 functional domains in the most common condition among individuals with the greatest independence at discharge. These higher-functioning individuals most frequently experienced potentially preventable readmissions for congestive heart failure. Congestive heart failure was included on the list of conditions by measure developers and classified as "inadequate management of chronic conditions." 2 Our findings suggest that even individuals who are higher functioning at SNF discharge may benefit from education and follow-up care focused on managing chronic conditions.
Limitations
We used Medicare data to address our study objectives. Although this provided a national cohort, there are limitations associated with the use of administrative and claims data for research purposes. We do not have information on coding accuracy, and analyses are limited to data available in these datasets. Important factors, such as social support at home, are not available. We studied potentially preventable readmissions among Medicare fee-for-service beneficiaries older than 65 years discharged from SNFs. Findings may not be generalizable to individuals covered by other payers or Medicare programs (eg, Medicare Advantage), younger individuals, or those discharged from other post-acute settings. Our outcome was 30-day potentially preventable readmissions, which we identified by using the list of diagnoses developed for the SNF Quality Reporting Program measure. We followed the list specified for the measure because these are the diagnoses that will be used for quality reporting; however, we acknowledge that potentially preventable readmissions are controversial. The diagnoses on the list may have varying degrees of preventability, and some readmissions for these conditions may be unavoidable. Further research is needed to better understand the conditions that are preventable postdischarge and which providers/ settings should be held accountable for these readmissions. Finally, the findings for cognitive status should be interpreted with the operational definitions of the Cognitive Function Scale categories in mind. The "moderately impaired" category for the Cognitive Function Scale includes patients with BIMS scores ranging from 0 to 7 points. Individuals on the lower end of that range may have more severe cognitive deficits than what is traditionally considered "moderate"; however, they are higher functioning than those categorized as "severely impaired" on the Cognitive Function Scale. 16 
Conclusions
Patients with functional limitations at SNF discharge are at increased risk of hospital readmissions considered potentially preventable. These findings can be informative for identifying individuals who are at high risk for experiencing a potentially preventable readmission following discharge from an SNF. Prevention efforts may seek to target these vulnerable individuals and focus on management of chronic conditions and infection prevention. Future research is also needed to determine whether improving functional status reduces patients' risk of potentially preventable hospital readmissions following discharge from SNFs. Mobility and self-care domains created using items from the Resident Assessment Instrument Minimum Date Set 3.0. The range of scores for the mobility domain was 0 to 24 and the range of scores for self-care domain was 0 to 20, with higher scores reflecting greater dependence. Mobility and self-care domains created using items from the Resident Assessment Instrument Minimum Date Set 3.0. The range of scores for the mobility domain was 0 to 24 and the range of scores for self-care domain was 0 to 20, with higher scores reflecting greater dependence. 
